Introduction
Organizing principles for the development and function of nervous systems often divide neurons into distinct types on the basis of their morphology and intrinsic electrophysiological properties [1] [2] [3] [4] . Although this heterogeneity between neuronal types is well established and accepted as functionally important, diversity among neurons of the same type has received less attention. In topographically organized neural circuits (see Glossary), encoded environmental features can be 'mapped' onto anatomically defined locations. For example, nearby neurons in the primary visual cortex often respond preferentially to nearby visual stimuli, creating a cortical map of the visual field [5] . Investigations of topographically organized auditory pathways [6, 7] and, more recently, cognitive circuits [8] , suggest that, among neurons of the same type, synaptically driven changes in membrane potential are tuned according to the specific information processing or behavioral function a neuron contributes to. By determining the influence of each neuron on its downstream targets, these systematic differences between neurons of the same type are likely to be crucial to the function of neural circuits. This form of organization might also be of clinical significance. For example, deficits in tuning properties have recently been identified in a mouse model of Fragile X syndrome [9] .
Here, we argue that tuning of synaptic integration among neurons of the same type is a general principle of nervous
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Glossary
Distributed representation: representation of information that requires a population of neurons. For example, because speech or other natural sounds usually contain different frequencies of sound waves, and as individual auditory neurons respond preferentially to a single characteristic frequency, the neural representation of natural sounds is distributed across many neurons with different characteristic frequencies. A distributed computation involves simultaneous processing of information encoded within a distributed neural representation. HCN channels: cation-permeable ion channels that are opened by hyperpolarization of the membrane potential. These channels are unlike other voltage-gated ion channels, which are opened by depolarization. Leak potassium currents: currents mediated by potassium channels that are open at rest and typically have conductance that is only weakly dependent on membrane potential. Resonance: in general, this is the preferential response of a system to inputs with a particular frequency (the resonant frequency of the system). In neurons, resonance often manifests as a larger membrane potential change, or a greater number of spikes, in response to inputs that oscillate at a particular range of frequencies, compared with responses to inputs that oscillate at higher or lower frequencies [76] . Sub-threshold responses: synaptic potentials that are below the threshold for initiation of action potentials. Integration of these responses is typically determined by neuronal morphology and by ion channels that are open at membrane potentials that are negative to the threshold for action potential firing. Supra-threshold responses: when synaptic activation causes sufficient depolarization of the membrane potential to initiate action potentials. The number, frequency and time course of the resulting action potentials are determined by ion channels activated during the action potential and its after-hyperpolarization. Synaptic integration: in most neurons, activation of a single synapse is insufficient to trigger firing of an action potential. Instead, neurons are constantly integrating excitatory and inhibitory post-synaptic potentials. If excitation sufficiently outweighs inhibition, then an action potential is triggered. This process of synaptic integration depends not only on the current passing through ligand-gated ion channels, but also on neuronal morphology, the location of active synapses and the complement and subcellular distribution of nonsynaptic ion channels that amplify or attenuate synaptic potentials [12, [85] [86] [87] [88] [89] . Tonotopic organization: when the frequency of encoded sound is systematically 'mapped' onto neurons at anatomically defined locations. Topographic organization: when an encoded variable is systematically 'mapped' onto neurons at anatomically defined locations so that nearby neurons respond to similar stimuli. Tuning of synaptic responses: when synaptic responses are configured according to the functional roles of a particular neuron; for example, by setting the density of non-synaptic ion channels that influence the integration of synaptic responses.
